Cell-cell contacts induce STAT3 activity in colon carcinoma cells through an autocrine stimulation loop.
Signal transducer and activator of transcription 3 (STAT3) is persistently activated in colorectal carcinoma (CRC) cells in the tumor context, but inactive in cultivated CRC cell lines. We approached mechanisms leading to STAT3 activation in CRC by mimicking "tumor-like" growth conditions and forcing cell-cell contacts of HT-29 CRC cells in culture. Further aims were to analyze in how far HT-29 cells growing in a tumorous manner spread STAT3 activity by secretion of soluble factors. Non-adhesive growth and aggregation of HT-29 cells were achieved by cultivation on non-coated plastic surfaces. STAT3 activity was assessed by Western blot employing a phospho-STAT3-specific antibody as well as by electrophoretic mobility shift assay (EMSA). Expression changes of STAT3 target gene mmp-1 were quantified by real-time RT-PCR, Cytokine/chemokine patterns in conditioned media were characterized by cytokine arrays. Forced aggregation and non-adhesive growth of HT-29 CRC cells resulted in enhanced tyrosine phosphorylation of STAT3 and elevated expression of matrix metalloproteinase MMP-1. Furthermore, an activity was secreted into the medium that evoked STAT3 phosphorylation in adhesively growing HT-29 cells. The degree of activity in the conditioned medium was enhanced when wild-type STAT3 was overexpressed and reduced when a dominant variant of STAT3 was expressed in HT-29 cells. A characteristic panel of chemokines appeared in STAT3-activating conditioned medium. Changing cultivation conditions of the CRC cell line HT-29 toward detachment and aggregation, thus toward the situation in tumors, induces STAT3 activity and evokes an autocrine STAT3 activation loop.